discriminate helpers from hinderers. These results clearly challenge the view that infants start out as egoists who have to be trained to become prosocial through systematic cultural intervention. Rather, they suggest that altruism and cooperation comes to humans naturally from the start.
Evolution and human cognitive development
Interestingly, virtually all of the amazing skills that human infants show in understanding their physical world are also displayed by nonhuman primates (Box 1). Some infants' skills for understanding their social world are shared with other primates as well, but at the end of the infancy period, at around two years of age, while infants still have almost identical skills as their primate cousins in their understanding of objects, space, causality, and so forth, they are clearly unique in their social-cognitive skills for engaging in social learning, communication, and collaboration with others. These social-cognitive skills represent a species-unique kind of 'cultural intelligence' that enables human children to acquire the skills and knowledge of those around them, and so to amplify their cognitive skills manyfold. Humans' most basic cognitive skills for understanding their physical and social worlds are thus clearly part of their evolutionary heritage, and the teaching, socialization, and language characteristic of human cultures then builds on this foundation to take human cognition to even greater heights. Figure 1A ). To determine how colonies form, cultures of solitary S. rosetta cells were induced to form colonies by co-cultivation with the prey bacterium Algoriphagus sp. and monitored for at least 12 hours by time-lapse microscopy (Supplemental Information). S. rosetta colonies were consistently observed to form through cell division and never by aggregation ( Figure 1A ). Cell division during colony formation was asynchronous, suggesting that the cell cycle is not coordinated between sister cells in colonies ( Figure 1B ).
Further reading
Despite these observations, it is formally possible that S. rosetta colonies might form by aggregation at low frequency or under conditions that do not favor cell proliferation. In this case, colony formation through aggregation might be observed in cultures in which cell division is blocked. Therefore, we tested whether the cell cycle inhibitor, aphidicolin [10] , can block cell proliferation and thus colony formation in S. rosetta. In the presence of aphidicolin, S. rosetta cells fail to divide, yet continue to increase in size and otherwise appear normal ( Figure 1C ). Upon removal of the drug, cell division resumes. To test whether colonies can form in the absence of cell division, S. rosetta cells were treated with either aphidicolin or DMSO (as a negative control) prior to induction of colony formation ( Figure 1D ). DMSOtreated cultures developed colonies within 24 hours after induction, while cultures incubated with aphidicolin failed to form colonies, even after 96 hours of induction. Removal of aphidicolin from induced cultures after 36 hours of treatment permitted the development of colonies, demonstrating that the drug's effect was reversible and that the formation of colonies is dependent upon cell proliferation. Taken together, these findings demonstrate that S. rosetta colonies form by cell division and not by cell aggregation.
Our finding is consistent with the hypothesis that the last common ancestor of animals and choanoflagellates was capable of simple multicellularity. An important test of this hypothesis will be to determine whether colony
Multicellular development in a choanoflagellate
Stephen R. Fairclough, Mark J. Dayel, and Nicole King * Little is known about how the first animals evolved from their singlecelled ancestors. Over 120 years ago, Ernst Haeckel proposed that animals evolved through "repeated selfdivision of [a] primary cell," [1] an idea supported by the observation that all animals develop from a single cell (the zygote) through successive rounds of cell division [2] . Nonetheless, there are multiple alternative hypotheses [3] , including the formal possibility that multicellularity in the progenitor of animals occurred through cell aggregation, with embryogenesis by cell division being secondarily derived. The closest known relatives of animals, choanoflagellates, are emerging as a model system for testing specific hypotheses about animal origins [4] [5] [6] . Studying colony formation in choanoflagellates may provide a context for reconstructing the evolution of animal multicellularity. Here, we find that the transition from single cells to multicellular colonies in the choanoflagellate Salpingoeca rosetta (previously known as Proterospongia sp.) occurs by cell division, with sister cells remaining stably attached.
The life cycles of all choanoflagellates feature a prominent single-celled phase, but many species are also capable of forming colonies of morphologically similar cells [7] [8] [9] . Phylogenetics and the reconstruction of ancestral character states within the choanoflagellate group indicate that colony formation either evolved before the diversification of two of the three major choanoflagellate clades, or that it evolved independently multiple times [6] . It is also possible that the last common ancestor of animals and choanoflagellates was capable of forming multicellular colonies [6] . Thus, studies of the colony-forming choanoflagellate S. rosetta offer an opportunity to test hypotheses about the cell biology of colony formation formation is, indeed, ancestral within choanoflagellates and whether S. rosetta colonies are representative of an ancestral strategy for multicellular development. If so, the study of colony development in S. rosetta may provide mechanistic insights into early stages in the evolution of animal multicellularity.
